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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affected by high hardness and low 
elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of 
substrates 1, 2 equipped with transparent 
electrodes 5, 6, spacers 3 arranged between the 
pair of substrates 1, 2 to maintain the gap 
between them constant and a liquid crystal 
layer 4 enclosed between the substrates 1, 2. 
In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum 
of repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer linearly vary respectively with respect to temperature 
variation in the use temperature range of the element. 
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(e ) ) . &ux\ Tb^frilfflLT. -«O^BJ 
5*LT, is-iUUlZWitZlt* (123 ( f ) ) . *0) 

i§4 rTBJjStf 4. 

[0079) <?:lc. -b/^Sr^rSOffltf ?E 
B B B a^ J fS:ff£E-r4. JfEfilFzrO. 3kgf/cm 

*4. 

[ooso] ±iex§fc «t rutm Lfcss^a^^-b 

/UJ?(3^F**j«4 . 65wm, V5.h~Z>% 0 . . 1 2^mri! 
4 C fc , ^ B B B ^^M0^12tt^rj yh77^*'' 

4. «r*J, II. SS, ?g)5JcOgS 

{i. ±ie^ffi(zlS^*ix4LOT'{5^<. JSfS» 4 \ Su 
m U).± 2 0 urn U.T . ^^-t^S? CO^ffi*'' 3^m 
12JLt 2 0 ^ rnUT . * ^— *ffmWiM!t& 5 ffl/m m t 
tXt2 0 0 0m/mmmTT'e>-hJ£* X^—V&i&g. 
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[0081 )^/:, &#^-^~*mzLX& J &z:tf 

^g** 3 ^ mBLh 2 0^ m£TF\ ^R^§* { 2 m mJ^. 
±1 5/*mJ2TF. KBftP4iLtin*J2Lfcl 4 Oiiin^ 
7\ X^— 1^W£^¥^ffi#*3jumJSLt2 
T. "F^JftaEK* 5 5 ffl/m m* fcLii 2 0 0 0 li 

/mm*JaTT'*TX»ST. *^-*tfa8^b<C+#Cii 
SET * * k v ^3 .SWR S 4 - t ^ ck 

rfflv^^otOTfci, &ar£"4 J: 

WfS| 5r i&<r>1tfm r ^ t izh -> X t . ±f£OT? U 

[0083] »wt\ ±ittmz± oftmztitzfeBB^i 
mezm^^xim-tz. 16 (a) i5i^^fc B 5 ^ 

J^StSc*". Z<OVSxt,Z&\,^X . X^-^T^>— §B1> L< 
ii:£T tm^SB L T v ^ . H 6 ( b ) iifiSTT^i 
B E s a^^O^B^^TElT- J> 4 . ?Sb b b JI 4 #f&£TT 

[0084] Sfcfc:. iiEfirffiteJ: 0 (^^^c?Sb s b^ 
tfS^ 2 0°C^4 0-COSST'OlS*StZ«L^. J» 
T. B7S'fflv^tt!Bt4. B7(a).B7(b), 
137 ( c ) £#!?°LT, B&^aiESMfcX <fc 

[ 0 0 8 5 ) 5tT. H7 ( a ) (C. Kffl (*^H6^K 
Ttt 2 0t ) £0*I-£-(C& ft 4 iK ASS?* C0lfj§. £ Tjk 
Z&tmxrli. ttKt. ?g B B B f40ifl. 2(c 

[0086)17 (b)l:, @7 (a) £>Jifatt!B03i8 

Fem^m^zmm&mtDimizmz ttz > ? ^ B B B ^ 

b b bJ1 4 ^rtJBE^DD L X ^4 . 
[ 0 0 S 7 ) *5ti|<?)»JBt**v^Tti. 7^—?3<rA% 
B»ffiftti7. 0-1 0.0X1 0-* ( 1/K) . *£b e b 
«4"^aeWa^ttW5ifiR»«7 - OxlO-Ml/ 
K ) T*4* «t: J: 4Sb b b14 OrtE^JD^a^ 



^K5St::fle?rr4. 
[ 0 0 8 8 ) UStC. —j£*JREE*>TTCK SbUR*^ 

4 <7)I*)E P i t *3 OK^^l Prh OIHSO— ffil 

. RBC*H*T»2, • Okgf/ 

cm*T*>4. Sttt H2 0X:**^6 0iCSTOSHoa 
gTr^tc MWUt. 0. 3kgf/cm z H0. 7 

L . — *ja«8L 2 Ji-X^— 1 3 iCjO^^E^T^^ 
^fiiS^: SOg^P r t rSt, 

KIT* ffillf)^ 0 3 r 4t:x^< 

[ 0 0 S 9 3 ±i»*«Bfc:»v>Ttt. fS B B B^4 0rtE 

b b bJ1 4 0fiE>7A-t3 cr>W3t-f) Pre CioT 7:^ 
5C«KLTV>4. 

[0090) SJKO±#^lt«LTffiA«4^I*lff^± 

(c^t^SJgisH ( 2 0*C^^>6 0°C) Tli. 7^-^" 

47A-t(l S B B B l4rtOVV:4^<7)S:^P r 
CioT^Ml. 2«rrt«^^ffL±W r T. E^ 
^ft^^erir^-r^. ^SWtZ. 07(b) tl^i: ' 

[ 0 0 9 1 ] mi ( c ) IZ. feB%^mTz:&7 ( b ) 
IZtt, Ltt&W&fr h ffiE* £ Viz «T S 
-f, [17 ( b ) CSrf «k ? (zXa^BOfKAS^ST-'e: 

4 fc . fgB B B ii 4 OrtflE^iS^ L 3 
^PriifltlD-TS. -fKcirh* &^L?zmB%m4iz. 
?*mm l.2k * 3 k ^StciSM L^4>iR^ 

S^tCTcOVJE <H7 (a) ) 
[00921 SBtgOSS 1 ^>ibK^Jk LXm££M<0-? 

7-^aflERftfc**"*" 4 ^^-f^)SSr 1 4 ^ L . 
01 5t:itS$f^& B B B /Il 5 lOf^Ei^^-^l 5 0 

[0093 ) ^{5. HI 5tCt>^$iiTU4. HD 

^-iroR**»±aK^±#fcfc t>t^^«^ 

L. S>4a^e:Mi.4h. Otc^roT '3 • Ztllt. 
^^(D^^—^tf^fafrhMtLX^hZtTTF-t. Z 
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[0094} Z<0 J: 'j tZ LT . ^SS^JgKT-ii, ^ 

■tz. s hiz, tmwniz&^x&mzuMz 2 or— 6 0 

RJfcfc Pr t L . fio^i-L •i^»* f *»5 * L 
i. >Rg 9 *^6HB<?Mam^# A>ix* - i: lz% h <. #J;U;f . ?E 

14. JtRWSRS .CiitwWLTt^— 

[00 9 5] -t^mn&h-oz&Zit 

[00 96} ^^BOiRAiiaHR^Ottft*- Hi4. ■« 

g3<S*l& I PS (In-plain switched) K TN 
^Er— K x STN (Super Twisted Nematic) =£— K. & 

s^t- LT«4. mKmmmizfttf&&L%\<*-m& 

WLTii. ^HJgO^Tii. WlSOOi/mm^ 
Lrc£>\ 0l/jTim J ^^*A2 0 0 Oi/mm 2 

ffiK^KJttfK"** ^5£^S#5f®. mmUlTi^^ 

ffi B§*9 -t H i¥ A 7^>'r4CT L £ 5, -1^0 J: ? 
fi!4#ST*£> & <. £ ?Z • 7fMSS# 2 0 0 0 ffl/m rn = 



W&nmKc Z 2 IiWi07^-tr ^J&T £ 1 fc b^T 
£&T'£>&, 
[0 097 } *SBfetf)»!BT*fcL 
l4£35a*»1£SJE S -£ & *: tf>C . fc B B WSr£«t:^ 
Atl»IiC^OT, £0. 3kgf/c 

mm. M^^fi»ttl>->t:J:0. 0. lkgf 
/cmiHl. Okgf/cm 1 ^ fOi^^lfBEtl <t 

[009S) &fe(Ct4. ^^~1f^»e^i6rie3S"f ^> 

-g>^\ ^ B B Ba^^rt^^B B Bil4 0f^S^i!lCj: 0 
IKiLT(;lL5i^^c zcom. ?g B E Bil4 0l*}EOB 
03^><I(4.. ^C/LO. lkgf/cm"Kl. 0kg 

EH»Ti4 . *jum&M£Bm<?>^mzm.m t# ^<^^ 

TU'3 ^S^^^JfbT'J)^ . 
[0099} 9-»Sfc LT . *^J40^S?.T14. 

l£ft^iZiDV^T. 2«SKLLSra-&LTfflv^. ^8 
iS^BtT-J) & « 

[0100} ^^*^»^0®T'i4. JLlEWSrffl^T 
7* b >J y ^'^7 4 er;#7*gffiraTlTV\ ^^—"^5: 

S^fgT-fc^. 

[0101} *^t6^?BSTt4. *'7^S«Srffl 

sawkLfc^y ^y zi>mm. zhiziz. mm****— 

FT F DtfJBrt&tLfcZSSFF WT 9^r'. h>)7 7^ 
[0102} 7x^--t£#5-:7 -fyu^— ^©S 

(ciiffif & tzst*^ Wtt * * L T *5 (t(4 . H*CRJ6 
oIsfcT AS . 

[oio3} ( mtn&m 2)09 nm&coi&M 2 c« 
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4 Mfe^F^nffiwBlX'h 4 . *Rit^Ilt(a. W. 
B B B ®4 IZKLX. m.e%2 0 fciWHF? h U 7*2 1 
*4S#^SSI?& b b b/I 2 2 S:«;L;fcW4HHMttIE?SA 
S^frffl^^: k izimfthb. h 'J 

2 1 (i . 3 %7cft 4rM § *<0flBi 3rf 4 la^^-ft^ 
"Mb 4 . ?£b b b2 0*4. iftfH^ h 'J 2 1 4>C?KflM£ 

t-fl-st-r 4 M . s. tc i±*mmz ttfic* 4 s&PbjKs: v 

fg s B B 20> JS#^ h »J 2 1 k Wtemitmi. 
i-i-4^1 k £flT^4o 

[01 04 ) CIOJ: 'j t£^^n^SMk%m^^=rX' 

m.m.B%m.^m=F km**), «asEj®a«ti a <bft* 

&tz&&t 4 ff&L&h ~> tc. . w OURS 5- Jj?&-f 4 
*9m<W2M 2 tcfS 4 Xtt?#ttSSJUEji3B7tt . H 

OTIi, <sSs£.g£Eg)l OXr*»4>5 CCiT'-t^JS^ 
ftf* *:TW ffij^T'tfiMiaJESH 1 0*C3>4> 3 5*C 

z k izx *) m^^mm^m 2 2 *m htih, 

10 10 5} «efi^BS2TtiW9tftt«^9^I 

t;l-7T^T F T SIROflh . ft T d 

-t 7. >) i> <J 3 >• T F Til . figro-t ,7.rK 'J >- 'J 3 
yTFTSf. ttJGSifc*: k'fcttmz X D &A(t S zt.*: 
stf y j/ 'JnyTF TM. £ Jt . mm?' 4 fi— FT F D 

efts**. 4 zsi^st^x 4 ?■? h y ?*mg&% if 
t Ttgftro -t * k vmmiz > <o mmzmimmz'h 

4, 

[0 106] 7oy^> 3 yf^.n-^-^rt 
ti. )V9—Kc fc'zr ^-f 7 o-f -/ ? 5 

k'&!3m=F&&z:* m LK&»n s t&&ms •• 

4,1 >: i?>4, i O/c*") . TFT^f t'i-^fiJc * i-Lf. T 7 
*^ILTV^^\ TFTBfSMteclZftm-fh 

hztizxo. as s > h 7* h - si^iG)^0°rig-r-- 

^-5? S^-^'v »^^afi0^4f^r?85B B B t#i> 



[0107] mmcomms) m 1 ot imtermmsiz 

fgB B B a^^^ a . m^mm. 2 x-sm l fcwa-^^Mftig 
?kb b b ^^^ fc isi«ofii^& > 4 . a*, s^^s® 

^B B B^**^-C-fe^T . J^-l-crMfe-bM^ ifiUZm 
?gB B B ^^^T'i5:. iEB B B*-^<73iIi!)'tt^*^T/J^ < . 

Zc\<^zi£>Thh, z&tztb. %tk<r>wm. 1 X'\i.&.mi&& 

ieB+T-i^-e r 4 £«^)^X'm -> ^ . 
5i-tjr^fgB B B a^^ T'ts . SSaifflfflT^H! 2r ^tS 

SK5^S3CS4S5#^BJJS^B B B^^ : f L T'{i. S 

m<mm 1 Kusv^TRWufc^T^— (c^er n 

^■-thk^z. «#jSKse®T-<7)^-Hi ^ ffi^-f 4 fl-a 
«4-Sii4 ipt=fll*SfiTi^4. fflUf. RMtt^x 

4. $r*S. <£ffifiSEfflt(s. igB^aiK^Tr^^^ 

tzmjpgiS. zrmmzmm < > -r 4 1 
mtw&L, &&isjg.ki±. id b% m.^m=?- z ?i 

^ 4 1 # <OJf)ia^tl?5S £ 4 . Sc 
t m\ li&m&S ktth. . ^^Siffl^B^ 2 2 

coftmii. m%comttTft%zmm.i B m<DfFmkmmx'h 
4. ep*>. -»SKBtzas^Brffi*hiRA»aioii^ 

i*i?DB?Jt «t 0 fitflEfr r S-&$-ttT. ^b b b t 
^ k r ffl »K ? ■£ 4 C t fc J: 0 S^^BS^fS B B B^ 2 2 

[olosjaT. ^mm^mms iz^hfa^m^^ 

0**WrtSSr»SE^4. 

[0109) 1210 (a) . 010 (b) . 010 

( c ) ^#.^.LT. jaTtcftaMraBBtHbCj: '5. *?t 
BJ(c^4i i EB B Bp^ : rtc:^ t &W£.±to^tlz-o\, ~>X Ift 
HJ-T4. 

[0110) 010 ( a ) K:«a (*m.i&<v&m> 

X'li 2 OX: ) <7)^-g-(C*3(t4?EB B B^^^eO : KSz-* 

1 . 2(cS-f4E^ (OT. ^B B B®0|*)Sti>?^„ ) c 
OgCOEltffHfflfr h 2t%<Q#7 1 . 2 JD» 

0. ^OfSS. f 3^'ffiSlei'LT^>4. 

[011 1)010 (b) C. 0)0 (a) d^Stl 
O^S^ffrliS (*^OJgH?.TtiS 5'C) 

$ ix^ S b b b^^«0«S r ^ L T V >4 . C <7)^T' 
(s. Ja^tcJ; >)?SB B B^(*)JE#it3DL.T^4. *mt£<r>m 

igtzm is^,^— f 3 ot&w&i&mt 7 . o—io. 

OX10" S ( 1/K ) . ?E B e B «^0^5I^S«i 7 . 0 
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X30" ! ( 1 /K ) . h V 2 1 oaJBSBft 

rc. «JUB2 2tci3ft&iHB2 0 bTS#¥-?hV? 2 1 

# . MAC i & « B B B Jgftff ^ifjoli:^ 2 0 OjBSfttctt 
!01 12)11 1C, — ^t^EOTWtSbI^S^ 

•f, ft . |SH2{c^v>Tii. ^^E** 1 • Okgf/cra 

1 Tit) •& „ ttz. m$&> a 2 o •<:#> a, 6 o *c t x-nrnmo 

■&m7 ZTfcf . ISttfi. 0. 3kgf/cm J H0. 

S. 0. lksf/cm^WO. 9kgf/cm!(!0S 
AiiCiJr.t{.. mi 1 bmWkO-TcrM&iTfrf 

ti?jiMZ±i.x \> ::t. lai lfc&wr. ^si 

L 1 [iMieMlzmirih&tlttz&^feieMPl&'P i 
<0RS>71 Pri P?-K. 

[0 1 13] iieffiKSBfc&^Tla, SEbUS^S !■ * 
^.—t 3 OSI* P r i>?Fi± t *tL tz<7)*HZ±5M b * 

faff t -X^— 9" 3 ^KIA P r £ J: -? T**E£*fiK 
LTV '4. 

[0.1 14) ig,S^)±#tlJ:t«LTfSB B B^I^E* 5 '±#-r 
* 3 ORfE* P r IsjH!^ i, *%W<7m 
W.Z&fth 2 0*C~6 OX^fi^iSSEBT'te. 7^- 

-fit. m&m 2 2^> h rJrX'-Z <n&$£h PrKzl 

^S*r«»i-*. 8i*W(=. HI 0 ( b ) iz^-tX -j 
(C. > - ;L-fl! 7 C J: ~> T dUt $ *l & . H1K 

[01153010(c) fcSHHR5R**t:H'l 0 
( b ) iZm t Wa*a*a» 4> ftiB r T* atHRT £ *fc 
#ygz-7jrf , il 0 ( b ) J- ^"9" J; 3 lzm-&Vm.tOi&BB 

mtm=F?:<%3}-tz>k . m&mfiKfim&ix^— » 3 

OR&^lPrJitijD-f £>„ ^Lf--S5 B B B 12 

2 (a . 7?' =7 1 . 2 £ M-f 3 >: zp'^Kigte L $ 
*%JR^f-i>. COJtrt. jg B B B ii2 2ii. WCt^T 

5, fi^>LT. I§?S^|i) 3 ^S?§(C^?S$ix^ii-&T- 
L. Bl 0 ( c) H^Sita «fc olz. %±t,Z7t<7)#M 
'Ml 0(a)) tzM2>. 

10 1 16) t Li. *^--*fcWtt#£fflv*fc*t*itf 



VMW&B- #jI vvt tf> , ISTtlLtt. m^7tcr> 

%mizmt>-t. /uawroaoj? 

[0117] fge^TF^OffiJgr^ig (fySifcf 
O'C) ^T'«T*-^St. ?S B B B iiOJ5^T cJSSjy.-fi 
*^ :«^tt . 01 O^-TJ: 9-30S 
fE^Pr(:J;ot. 7gB B B ® 2 2 T c &~mz&K 

ixh. 5r*J. {680»frT't> . iS B B B ^rtE{S^SL. 
B B B a7F^(5, ?l B B B iii*iEh ji^— Prii: 

[0118) JJUiOJ: viz. *s<-?3t)<m&mzi£m 

OSRSIStfOM^-t^ip^ySB^iOlI^T c OiJ^O^ 5r 
RSlh-fSw t^T^S. s^c. *^JS«0^.T{a. fg B B B 

L^:**, *MSgOBS^{J*Hc. W.t(s\ SB^m^Oft 
10 119)^/^. RSiSOigjHR^^ 2: 

J6i-{a . »b^«& 6 oft 0 tzwmmzftwi* nfzKsm 

[ 0 1 2 0 ) £tz$ t>tc. iiEIKBJtcfeoTti. SSS 

3 P r t L. Ziih ff^iifizSSS. b%?L 

^OT'fj^^. 
[ 0 1 2 1 3 JSLh. *»*t=o^TB« ! firSilB«:S^fc 

t\ m»^^mm^ B m7r,m^<^mF B bm^-7 b u 

-?bV7A +CjKB B BjS^I5rr h N C A P ( Nematic-Cu 
rvilinear-Aligned-Phase) Jg^ft^ 0 t- - 3SM*§2-7B 

^i-^^B B B +^STi^t^^'3<?:7cSBS« i, L < titt 

'J^StttC ^-SST i.PN ( Po) yiner-Network ) Jg^ £ ffl 

[01223 ttz. ±.imi&<omm.2 , 3x-\m^m 

m^izjcm LfztiK ^KTr-m^m^m^F^zm^ 
mm k m^Mm^-smi z &x i x & m &eo%m& 

[01233 tti. ±. B mt&*>mmi—3X'is.. -n<r> 
'j ? z2mpM%.&±izmmv>^-&zmi ->x . ^ 
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B^W *- FTF D^+t^?#iS "Sg^ST^T < 7'v 
[01 24] £ ft * JLIEHSS^S 1 ^ 3 TfcL ^ffirf? 5 

*F&V£X"£ * Jk 5 Lt b J: v >, 
[0 1 250 

[ft^^MH J2LLK9iLftJ:3fc:. *«W::J::Mf * 

£«. £ft. 5Ba^^ttET*fc*;W£^70^\ *Sft 
D £ i fc O^' v > . fl^&fiE^OSV ^^^mrss a 

[01 26] 4ft. # ^MMikm^m'rr « ^ 

tilt zrEfiotTi* «*B«*>*5— ti Sr ft Jb ? 

[Ei i ) mn&comM i (cs i> f£ B B B*^^©™nT-ib 

6. 

[H2 j mm<7>&m i &:«a»A«^ : F4>»Btxt£0 

^ ^— VMVi r Ift B Ji"$" & ft ibOBT'Si * * 



[04 ) iWJRJI^erS^EITfci. 

[05] * ^--FOSJgS: r Ift^ h ft fX^mTh & . 

[06 1 mm^MMi iz&zmikm^'rzm.iEifsh- 

2 0' c<Dmmizm&L?zt£co#Mi:m*nthTzfr<7) 

[071 mm^>mm i c« & ^a^m^ £ gs*> ^> 4 

TOUT'S) & . 

[08 ) Sttt^HKBl K^iSA***^**^. - 

[09) IISfc?>JBB. 2 & i B B B a^tTOffii[3T'?) 

[Hi o] $ki&<Dmm. 3 c *> (t & s h b b^^^ £ ^ 

[011] USt^MBJBSCfc^iiKAR** 1 ?- 

[012] K3R«|oaA«*S? : twi5(t4fiffl«?^&* 
£ IfcHjjT & ft tfXO0T*S> & . 

[013] Se^^^^t^ sar^k^c 

[014) m&^i&Mi iznth)tw^^M^7jmi- 

[015) mm<v&m i tw^-r & jti^j^B^^^ 

1.2: 

3 : 7.^--^ 

4 : ^b b b^ 
5.6: jg^m^ 
7 : /MB 

2 2 : »SB25«A» 
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